t the 4-year anniversary of Hurricane Katrina, the devastation of this August 29, 2005 , storm and its aftermath still affect the lives of many residents and medical personnel in New Orleans, Louisiana, and the surrounding areas along the Mississippi and Alabama Gulf coasts. 1 Katrina was a powerful category 3 hurricane, whose sustained winds exceeded 125 mph at landfall. It was the sixth strongest hurricane ever recorded, and the third strongest to make landfall in the United States. 2 Katrina's damaging force extended for Ͼ100 mi from the storm's center. It was the costliest hurricane in US history, with total cost estimated at Ͼ$150 billion, as well as one of the deadliest in the US, claiming Ͼ1800 lives in 7 states. More than 1500 of those deaths occurred in Louisiana.
Hundreds of thousands of survivors experienced the loss of family members and friends, homes, schools, churches, and pets, in addition to their health care institutions. Hurricane Katrina inflicted an enormous and enduring physical, psychological, emotional, and social burden on the affected communities, and we are beginning to see reports on some of the intermediate and long-term health consequences of this burden. 3 from Tulane University Medical Center in New Orleans report that their medical center experienced a dramatic, 3-fold increase in patients who presented with myocardial ischemia and myocardial infarction (MI) during the 2 years following February 2006 (when the authors' institution resumed complete onsite cardiac catheterization services), and this increased incidence of MIs persisted for the entire 2-year period. The investigators also found, between years 1 and 2 of their study period, a shift in the overall socioeconomic status of patients presenting with acute MI, toward a population that was more commonly uninsured, unemployed, and medically noncompliant. The investigators suggest that this shift was due to a true change in health-related behaviors among New Orleans residents, and not just simple redistribution of the care of uninsured and otherwise underprivileged individuals from other health care facilities to Tulane Medical Center after Katrina.
In this issue of Disaster Medicine and Public Health Preparedness, Gautam et al
These results point to an important but often overlooked effect of natural disasters: the delayed medical consequences. 4, 5 As such, Gautam and colleagues' article deserves close examination, not only to appreciate its implications for future disaster medicine research but also to understand how psychological stress and other "triggers" for MI, disruption of normal lifestyles, and logistical factors and sampling techniques may have influenced their findings. It is hoped that research such as that of Gautam et al will help identify solutions for this public health problem that can be tested for efficacy in future disasters.
PSYCHOLOGICAL STRESS AS A RISK FACTOR FOR CARDIOVASCULAR DISEASE
New Orleans is affectionately known as "the Big Easy," in part because of the relaxed lifestyle that is a part of New Orleans' heritage and culture. This lifestyle was severely disrupted and supplanted by one fraught with uncertainty, fear, and stress as a result of the devastation of Hurricane Katrina. One must assume that psychosocial stress (PSS) played an important role in increasing the health care burden of New Orleans after Hurricane Katrina. Literally and metaphorically, the sunny, blue skies constituting the "calm before the storm" were replaced by the devastation, stresses, and MIs after the storm.
An enormous amount of literature exists on the role of psychological factors and PSS as risk factors for or contributors to cardiovascular disease (CVD). 6 -8 Despite this strong scientific foundation, the relation between PSS and CVD is typically emphasized more by patients and the media than by clinicians, and this may be particularly true for specialists in CVD. This may be because experts in CVD often choose to focus on more easily quantifiable risk factors for CVD instead of the more elusive psychological risk factors and acute and chronic stressors. It is well established that PSS can affect the regulation of the sympathetic nervous system and hemostasis, and thus may play a role in the pathogenesis of myocardial ischemia, acute coronary syndrome (ACS), acute MI, and sudden cardiac death (SCD; Figure 1 ). 8 The Hurricane Katrina experience may be an important reminder to take more seriously the complex interaction between psychology and biology in modulating both chronic and acute CVD.
POTENTIAL TRIGGERS OF ACUTE CVD
Many excellent studies have identified triggers for acute CV events, including ACS and MI, stroke, and SCD (Table 1) . 7,9 -11 The prevalence of many of these triggers was probably increased during or after Hurricane Katrina.
As an example of the effect of triggering, the distribution of acute CV events throughout the day is not random, but instead peaks in the early morning hours. 9, 10 The acute triggering events may stimulate surges in heart rate, vasoconstriction, and arterial blood pressure, and create a hypercoagulable state. Collectively, these may contribute to the rupture of a "vulnerable" plaque or plaque erosion, followed by intracoronary thrombosis ( Figure 2 ; Table  2 ). 7,9 -11 Early studies suggested that nearly half of patients having an acute CV event reported possible triggers, and 13% of those reported a combination of 2 or more potential triggers. 9 Common triggers of acute MI included emotional upset, moderate or heavy physical exertion, lack of sleep, or overeating. 9, 10 The public appears to accept the concept that PSS, especially anger, anxiety, and workrelated job stress, can trigger acute CV events. 9 -12 This situation could be used by public health experts as motivational "leverage" when educating disaster survivors about lifestyles changes that will affect their health positively after a natural disaster. Stressors to not just individuals but entire populations are also a potential trigger of acute CV events. 7, 10, 11 For example, wartime missile attacks, 13 unanticipated terrorist attacks, 14 and earthquakes 15, 16 have been associated with an increased incidence of acute CV events. During the missile attacks on Israel in 1991, the incidence of nonfatal MI and SCD doubled. 13 During the first 2 months following the destruction of the New York World Trade Center on September 11, 2001, a 50% increase in acute MI was reported. 14 Earthquakes are uniquely stressful disasters: they occur without warning and survivors are stressed by the threat of additional harm from aftershocks. It is uncertain how much the acute emotional trauma itself and other psychosocial factors, such as missed important medications, disrupted sleep patterns, cramped living conditions, or increased crime, each contribute to increased CV risk with earthquakes. 10 In terms of potential mechanisms that might mediate the increased risk, there is evidence that in survivors of earthquakes, heart rate is increased and heart rate variability is reduced. These findings suggest an upset balance between the parasympathetic and sympathetic portions of the autonomic nervous system, which in turn could increase CV risk. 10, 17 The uncertainty of the postearthquake environment is similar to that experienced after Hurricane Katrina. In the latter, fears of flooding, fires, crime, loss of food supplies and potable water, and many tornadoes created risks of physical and psychological harm that persisted even after the hurricane had passed.
Oddly enough, along the emotional rollercoaster of life, it is not just fears of bodily harm that increase the risk of acute CV events. For example, major sporting events, such as international soccer tournaments, have also been associated with an increase in the relative risk of MI and stroke. 18, 19 One wonders whether the emotional effects of positive experiences in the fight to recover after Hurricane Katrina, such as the reunion with loved ones believed lost or the safe birth of children, could also have contributed to the increased incidence of acute CV events in New Orleans residents who remained after the storm.
QUANTIFYING THE EFFECT OF THE HURRICANE KATRINA EXPERIENCE ON CVD
Gautam and colleagues should be applauded for providing statistical support for a concept that seems intuitively validthat there are "infarcts (or heart attacks) beyond the storm." Although clearly there are limitations to the conclusions that can be drawn from the retrospective analysis in this unique clinical practice (which are well outlined by the authors), the data in the present report are consistent with other studies on triggers for ACS and MI and suggest, for the first time, that a natural disaster such as a major hurricane may increase the risk of acute CV events. 3 Although establishing a causal relation is problematic, this study certainly suggests striking long-term medical consequences likely resulting from both PSS and a compromised health care infrastructure following Katrina.
One method for overcoming limitations of a single-center investigation is to test the reproducibility of the findings in other medical centers affected by Katrina. Along these lines, other investigators from New Orleans analyzed 1500 consecutive patients treated for ACS at Ochsner Medical Center the year before and the year following Katrina. In this analysis, there was no increase in the incidence of ACS or the absolute number of ACS patients treated. Furthermore, most clinical features of documented ACS cases remained unchanged (C.J. Lavie and R.V. Milani, unpublished observations). Nevertheless, this second investigation noted that patients who presented with ACS after Katrina were on average 3 years younger (P Ͻ 0.01), with a greater proportion of patients younger than 55 years (P Ͻ 0.01) and a smaller proportion older than 65 years (P Ͻ 0.01). These data suggest that a major disaster may selectively increase the risk of developing ACS in younger patients.
Of course, the quality of data from a single center can be called into question, and certainly a population-based study would be required to better address the potential causality of the associations between stressors and CV events. There is no question that residents and physicians who lived and worked in the Hurricane Katrina disaster zone understood the heavy toll that the storm exacted on patients' health, health-related quality of life, and survival. 20 -22 Physicians noted that, in general, many patients transitioned from a prevention-conscious health care attitude before Katrina into a survival mode after Katrina, with little attention paid to pharmacological therapy or health-related lifestyle modifications. Many patients did not know the names of their medications and had few options for reestablishing them. If patients' health care facilities were damaged or destroyed, especially institutions without an electronic medical record (EMR), then obtaining medication information from prior health care providers was virtually impossible. Many patients tried to rectify this situation, but often gave up in frustration. Other patients, who had previously received their medical care from medical facilities with robust EMRs and who purchased their medications from national pharmacies, often did not bother to refill their medications after Katrina. Many patients abandoned their diets and exercise programs, others started or resumed using tobacco products, and alcohol consumption in excessive quantities appeared to increase. Abuse of illegal drugs certainly did not decline. Undoubtedly, many patients became and remained depressed, anxious, and angry at the government, insurance companies, or even the storm itself; their faith was tested.
Even 4 years after Katrina, one of us (C.J.L.) asked a middleaged New Orleans resident who had previously survived an MI followed by coronary artery bypass surgery, "Have you been exercising?" His answer was, "I exercised daily before 
THE FUTURE
Given the considerable evidence that triggering acute CV events is a legitimate and serious concern after disasters such as Hurricane Katrina, how can we prevent these medical catastrophes? Can we prevent "the infarcts beyond the storm"? Recently, Tofler and Muller suggested that prevention of acute CV events at times of increased risk due to a trigger can be designated as triggering acute risk prevention (Table 3) . 10 Their suggestions include general preventive strategies, including aspirin, beta-adrenergic blockers, statins, and angiotensinconverting enzyme inhibitors, all of which seem reasonable for appropriate patients. In addition, having a more robust EMR for clinics, hospitals, and pharmacies, with secondary access points should the initial ones become damaged or inaccessible, would certainly be advantageous during recovery from natural disasters. In our opinion, the most powerful strategy to prevent acute CV events involves regularly engaging in physical activity and exercise training 6,24 -30 and avoiding behaviors that increase risk. As such, future CVD prevention after disasters may focus on encouraging disaster victims to quit smoking and quit heavy drinking (and abusing other substances), and to again take up exercise for exercise's sake.
In the absence of natural disasters, cardiac rehabilitation and exercise training produces a Ͼ50% reduction in major psychological risk factors, including depression, anxiety, and hostility. 6,24 -30 Small improvements in exercise capacity and overall levels of physical fitness were associated with marked reductions in depression and depression-related increased mortality risk. 28 In a recent study, almost all of the benefits obtained from exercise training in a cohort with known coronary heart disease following major CV events were derived from improving exercise capacity and fitness in groups with high levels of PSS. 29 Although no such intervention data are available regarding situations of natural disasters, these data, along with the findings of studies that examined triggers of acute CV events, could well imply that regular physical activity before and after a natural disaster and improvements in overall levels of fitness can help attenuate the consequences of triggers.
In summary, prophylaxis against acute CV events after a disaster may involve a solution (ie, exercise) that is immediately accessible, free, and broadly beneficial for both physical and mental health. 6, 30 As Cicero (106-43 BCE) noted, "It is exercise alone that supports the spirits and keeps the mind in vigor." 31 Based on scientific research, we can add, "and also prophylaxes against acute CV events." 
